Introduction

Motivation
for the present work Enhanced mixing of supersonic rectangular jets is of current interest to the High Speed Research (HSR) community.
Efforts are focused on meeting the noise requirements for the next-generation supersonic airplane.
In order to meet the noise goal, researchers have suggested several types of mixer-ejector nozzle configurations.
By enhancing the mixing and/or changing the directivity of its sound, we can considerably shorten ejector length and yet obtain the same noise suppression.
While there is some engineering data on these mixer ejector nozzle configurations, there is not enough information on simpler configurations that could aid in the fundamental understanding of such flows. Morris (1990) emphasized the need for further experimental data on multiple supersonic jets including data on the modification of the growth rate of the jet mixing layer, mean flow contours in the merged jet region, and measurements of the entrained flow between the jets.
The need for such data is crucial because there is neither a stability analysis, nor a numericalsimulationof multiple supersonic shockcontaining jets. Providingsuchinformationis oneof ourobjectives.
Thepresent workalsostudies therectangular nozzle as anelement of a lobedmixerejector nozzle. Weemphasizesimplegeometries thatcouldbeusedinternal to a shroud, whichleadsto a focuson themixingandthe near-field acoustics. More specifically, ouraimis to studythe flow andnoiseof multi-jetsunderconditions of screech synchronization. In addition, wedocument the singlerectangular jet asthe reference case. The present work demonstrates thatit is possible to synchronizethe flappingscreechinstabilitymodein a lineararrayof fourjets,whichyieldsenhanced mixing. The increased mixing rate of thejets movesthejet noisesource upstream, providinga longerpropagation lengthfor an acousticlining to reducethe internal mixingnoise.
Reviewof previouswork
Jetsoperatedoff designare known to producean intensetoneknownas "jet screech."Screeching jets havenowbeenstudied by several researchers including Powell(1953) , LassiterandHubbard(1954) ,andan excellent summary wasprovidedby Tam(1991) .It is nowwell recognized thatthescreech toneis created by growingcoherentdisturbances in the jet interacting with the shocks. The tonethenpropagates upstream (asfeedback) to thejet exit andexcitesinstabilities in thejet, thusclosingthe resonant loop. It is alsowell established thatscreeching jets havespread ratesthat aregreater thantheirnon-screeching counterparts. It is, therefore,attractiveto use a naturalexcitation sourcesuchasjet screech, that requiresno external, powerfor jet mixing enhancement andnoisecontrol.
Mostpublishedtwin-jet work hasfocusedon round jets. Theacoustical properties, includingtheshielding effect of heatedtwin jets, werestudiedby Kantola (1981) .The dynamicinter-nozzle pressure loadsand resonance characteristics of a pairof circularjetswere studiedby Seineret al (1988) . Themanner in which the resonantcouplingdepended on the inter-nozzle spacingwasstudiedby Wlezien(1989) . In addition, Morris(1990) presented calculations for thecharacteristicsof instabilitywavesin the initial mixingregion of resonantly interactingtwin circularsupersonic jets.
Thereis,however, only limited dataon a lineararray of rectangularjets: Krothapalli et al. (1979) ; Chandrashekara et al. (1984) . Moreover,to our knowledge thereis no published dataon the detailsof multiplerectangular jets with synchronized screech.
Thenoiseof a supersonic shock-containing jet consists of tonalandnon-tonal (broadband) components. The tonal components includethe screechtone and its harmonics that areproducedby a stronginteraction betweenthe advectingcoherentstructuresand the standingshockwaves. A weakinteractionbetween the structuresand the shocksproducesbroadband shock-associated noise. Therelationship between shock associated broadband noise and screechtoneswas discussed by Tamet al. (1986) .
Broadband noise encompasses all non-tonalnoise includinglow frequency acousticdisturbances dueto jet unsteadiness, jet mixing noisedueto large-scale coherent structures in thejet, shockassociated broadbandnoise produced by a weakinteraction between the coherent structures andtheshocks, andhigh frequency noiseproduced by finescale turbulence. An impressive summary of jet mixing noisestudies wasprovidedby Lilley (1991). The connection betweenlarge-scale coherent structures andjet noisewas addressed by Moore(1977) , Crighton(1981 ),MankbadiandLiu (1984 ),and Bridgesand Hussain(1992 ; however, eventodayanunderstanding oftheconnection between thetwois incomplete. In thepresent work,weattempt to document the tonal noise components from the multi-jetswithsynchronized screech. Wecorn'pare the broadband components of noisefromthe synchronized multi-jetsto that from the sum of the four jets mn individually.
Organizationof the Paper
Webeginin section 2 with a detailed discussion of the supersonic multi-jetfacility, measurement techniques, and a descriptionof the strobedfocusingschlieren system. In section 3 wediscuss thescreech instability of a single rectangularshock-containing jet using strobed schlieren records andmeasurements made using apairof microphones on eithersideof thejet nozzle. In Section 4.1 wepresent theoretical arguments forthe determination of the inter-jet spacingrequiredfor screech synchronization. In section4.2 we provide verificationof the theoryfor Mj rangingfrom 1.3to 1.8, using measurements of relative phasein the nearfield of a singlejet. Various possible mechanisms for screech synchronization arediscussed, leadingto theconclusion thatphase-locking throughmechanisms atthejet lip is mostlikely. In Section4.3weprovide experimental proof of the synchronization of four supersonic rectangular jets. In Section5 we provide meanflow datafor synchronized and unsynchronized multiplesupersonic rectangular jets. The entrained mass(indicatedby the integrated mass-flux) of these jets is comparedto that of singlerectangular and circularjets. In Section6 we document thenear-field acousticcharacteristics of the tonal and non-tonal (broadband) components. For the broadband components(jet mixing noiseishockassociated, fine scale turbulence noise) we comparethe noiseof the four synchronized jetsto thatobtained by the sumof the fourjets run independently. Finally,we conclude the paperwith a discussion of the noisesourcelocation anddirectivity.
Apparatus and Instrumentation
Jet Facility
The experiments were carried out at theNASA Lewis Research Center Jet Facility. Figure  1 shows a schematic of the jet facility. The 76 cm diameter plenum tank was supplied with compressed air at pressures up to 875 kPa (125 Psig) at 26.7°C (80°F).
After passing through a filter that removed any dirt or dust, the air entered the plenum axially where it was laterally distributed by a perforated plate and a screen. Two circumferential splitter rings that contained acoustic treatment (kevlar) removed upstream valve noise.
The flow was further conditioned by two 50 mesh screens before exiting into the room through the nozzles.
The nozzle exit dimensions were 6.9 x 34.5 mm, yielding an aspect ratio of 5. Figure 2 shows the multi-nozzle set-up. Each nozzle could be controlled independently using remotely controlled valves.
The spacing between adjacent nozzles could be changed using the positioning apparatus shown in the schematic (Figure 2 ). An automatic feedback control system was used to maintain constant air supply conditions.
The control system could restrict pressure variations during each run to within 0.2%.
Such precise control was essential for this experiment since the phase-locking between the four jets, which depended on the acoustic feedback from screech sources, was extremely sensitive to changes in operating conditions. The nozzles, the probe traversing mechanism and other reflective surfaces in the nearfield were covered with two layers
of acoustically absorbent open cell polyurethane foam (0.635 cm thick uncompressed). The idea was to minimize strong reflections from the nozzles and plenum, The material is known to be very effective in absorbing incident sound in the frequency range from :1000-25,000 Hz (with several layers, lower frequencies can also be absorbed). within _1 dB up to 10 kHz and within -+3 dB up to 20 kHz. The microphones were calibrated using a B & K pistonphone calibrator, with corrections for day-to-day changes in atmospheric pressure. The sound pressure levels reported in this paper are in dB relative to 20 laPa (the threshold of human hearing).
For the microphone measurements outside the jet we were careful to avoid the very nearfield that is dominated by the potential field of the coherent hydrodynamic modes in the jet. The measurements made outside the jet are thus dominated by the acoustic field. These still photographs show the initial rarefaction (expansion) waves seen as edges of a black triangle at the jet exit in Figure 3 (d-f) and their reflections that are compression waves (oblique shocks) seen as edges of the bright region.
Strobed Focusing Scldieren
As the fully expanded jet Math number increases, the shock spacing increases. The photos show the sinuous flapping instability mode of the jet. Details of the observed sinuous instability mode can be measured using hot-film probes located in the subsonic portions of the flow or using microphones located outside the jet. As shown in our earlier work (Raman and Rice (1994)) two hot-films (sensing u') located on either side of the narrow dimension of the jet (in the subsonic region) will sense the u"s to be 180°out-of-phase. We also showed that the same result can be obtained using two microphones located at the jet exit (facing downstream) on either side of the narrow dimension of the nozzle. We use microphone measurements for phase referencing in the present work, and these are described in sections 3, 4.2, 4.3, and 5.2.
The screech frequency (which is a function of the shock spacing) was measured at the jet exit using a microphone.
The screech Strouhal number, St(hi), versus the fully expanded Mach number, Mj, is shown in Figure 5 (a).
As the jet's fully expanded Mach number increases, the Strouhal number of the screech tone decreases.
This decrease is due to the increase in shock cell spacing with the Mach number (see Fig. 3 (af)), which causes an increase in the screech wavelength (see Fig. 4 (a-g)) and consequently a decrease in the screech frequency. The change in the fully expanded dimension, hi, is small compared to the change in At low Mach numbers the shock structure of the jet is not strong enough to produce an intense tone. However, between M=l.3 and 1.7 the screech tone's amplitude dominates other noise in the flow. Beyond M=l.8 the shock spacing is too large to sustain the screech tone. Note that the phase of the screech tone measured using two microphones located on either side of the jet's narrow dimension indicates that the screech instability mode is anti-symmetric, over the entire Mach number range. This is in sharp contrast to the screech instability modes in a round jet (Seiner (1984) ). In the round jet case, the screech mode undergoes significant changes with increase in Mj (also known as staging of screech).
Spacing for Screech Synchronization
Theoretical
Jet Spacing The theoretical spacing for synchronization can be determined by assuming that each jet is influenced only by its immediate neighbors. The effect of the screech tone from the other jets is assumed to be insignificant due to the shielding effect of the neighbor jet. It is also assumed that phase-locking of screech from adjacent jets occurs due to mechanisms effective at the lip. Note that even for a single jet, it is the receptivity at the jet lip that sustains screech, i.e., when the screech wave propagating upstream eventually reaches the nozzle lip, the pressure wave is scattered by the lip, creating a broad spectrum of wavelengths in the process (Morkovin (1969) , Rogler and Reshotko (1975) ).
It is this broad spectrum that permits a coupling between the acoustic wave and hydrodynamic waves, thus producing a resonant loop. It is improbable that any other mechanism is responsible for the phase-locking, an assertion that will be proved towards the end of the next section. Assuming that the phaselocking occurs by a source-jet lip coupling, we can determine the theoretical jet spacing for screech synchronization if we know the location of the screech source. The location of the screech source is a function of the shock spacing, Ls, which was given by Tam (1988) as: Figure 6 shows a schematic of the multi-jet flow. Since the dominant screech sound source is known to be beyond the second shock, the distance, q, in Figure  6 from the jet exit to its own screech source (assumed to be 2.25 L s ) can be represented as:
For the jets to synchronize, the phase difference from the top of one jet to another should be zero. Consequently, the phase difference from the bottom of one jet to the top of another (i.e., from sl to s2 in Figure  6 ) should be 180°. For this to happen the distances for the screech tone feedback to the jet exit plane, by paths q and r, should differ by half the acoustic wavelength at the screech frequency. Replacing 'r' by f(q2÷s2) the required relationship can be written as f(q2÷s2)-q=_./2. Thus, the inter-jet spacing, 's', can be determined from the above equation since the other quantities are known..
Verification of Theory Using the Single Jet
The formula for determining the minimum jet spacing for synchronized screech was verified by operating a single jet at Mach numbers of 1.3, 1.4, 1.5, 1.6, 1.7, and 1.8.
The experimental data was obtained by locating one microphone at s l (see Figure 6 ) and moving a second in the direction normal to the larger nozzle dimension (i.e., from sl to s2). The stationary microphone represents the screech signal that propagated upstream (as feedback) by path q, whereas the second microphone measurement represents the signal obtained by a longer feedback path. A phase difference of 180°is the spacing required for synchronized screech (i.e., microphones located at symmetric locations on two adjacent nozzles would sense a phase difference of zero). The phase difference for the various Mach numbers is plotted versus a dimensionless distance (z/h) in Figure 7 (a). Note that jets at a higher Mach number require a larger spacing for screech synchronization since the acoustic wavelength of screech increases with Mj.
Figure7(a)alsoshowstheexistence of a "null" region wherethe phasedoesnot change.This "null" region is seento increase with the fully expanded jet Mach number, Mj ( Fig. 7(b) ),andcanbe approximated by thecurvefit: 1.61Mj 2+ 3.1Mj + 1.29. Theordinate of Fig. 7(b) is relatedto 'h' by a factorof 3.7. The existence of the "null" regionandits growthwith an increasein Mj can be reconciled as follows. As Mj increases, the sources of screech movedownstream, andtherefore thewavefronts arrivingatthenozzleexit planewouldbe flatterin thenearnozzleregionasthe Mj increases. An addedeffect maycontribute to this, because, not only do thescreech sources movedownstream, butthespacing between themincreases aswell. Figure 8 shows the inter-jet spacingrequiredfor screech synchronization versusthe fully expanded jet Machnumber. The theoretical curve,whichassumes thatthescreech source is located2.25Lsdownstream, is compared to the experimental datawith the "null" region subtracted out. TableI illustratesthat both measured and calculatedvaluesof s/_ for screech synchronization areabout1.1for 1.3<Mj < 1.8,where 0.235< St(hj)< 0.103,and3.96< _/h < 9.464. The spacingwherescreech synchronization wasobtained wassolarge(s/h= 8.16atMj = 1.6)thatthepotential fields of neighboringjets could not possiblyhave influenced eachother.In addition, thesynchronization is very sensitive to changes in spacing (s/h)--an observationthatexcludes thepotential fieldcouplingasthe possiblecauseof screech synchronization. It follows thatin the absence of anyotherprobable mechanism, phase-locking throughmechanisms at the jet lip is mostlikely.
4.3.Synchronization of Multiple Jet Screech
Following the above experiments on a single jet, we conducted an experiment on four rectangular jets. The inter-nozzle spacing was very close (s/h = 8.16, at M = 1.6) to that determined by the theory and by the single jet experiments.
However, there were slight differences. Figure 9 shows spectra measured at the exit of the four rectangular jets. The microphone was mounted under the nozzles with the sensing tip of the microphone located at the jet exit plane. The screech tone at a frequency of 6784 Hz (St(hi) = 0.128) stands almost 20 dB over the background level. Two harmonics of the screech tone (St(hi) = 0.256, 0.384) are dominant and are also visible in the figure. The screech tone amplitudes from the four jets were 163.4, 161.9, 159.1, and 160.6 dB.
Although the average inter-jet spacing was s/h = 8.084 (from nozzle edge-toedge), the inter-jet spacing was not exactly the same from jet-to-jet. The spacings were s/h= 8.037 (between jets 1 and 2), 8.173 (between jets 2 and 3), and 8.041 (between jets 3 and 4). The phase difference between adjacent jets was obtained from the cross-spectral magnitudes (after 100 averages) between microphones located on the nozzles at the jet exit. The phase differences were 9.7°(between jets 1 and 2), 9.1°( between jets 2 and 3) and 1.6°(between jets 3 and 4). With a measurement accuracy of approximately +_5, the jets could be considered synchronized.
The coherence between signals measured at the exits of pairs of nozzles of the four nozzle assembly is shown in Figure  10 . The coherence at f and 2f is almost 1, indicating that the signals are highly correlated. The high levels of observed coherence lend credibility to the phase measurements reported here. For case (a), two out of four jets were synchronized, and the average screech amplitude measured at the jet lip was 159dB.
Mean
In contrast, for case (b), none of the four jets was synchronized, and the average screech amplitude was 162.3dB.
Finally, in case (c), all four jets were synchronized with an average screech amplitude of 161.25dB. Trends displayed in Figure ( 13) warrant two comments. First, the visual trend observed in Figs. 11 and 12 (a-c) is confirmed and quantified, i.e., the case with all four jets synchronized has the highest entrained mass, followed by the case where two out of four jets are synchronized; the completely unsynchronized case has the least entrainment. Second, even the unsynchronized multi-jet case has a higher mass-flux than the single rectangular jet. Note that the circular jet data of Zaman et al. (1994) has the least entrainment.
It was shown earlier (Zaman et al.
(1994)) that circular supersonic jets entrain less than supersonic rectangular jets, an observation that will not be elaborated any further here. Figure 14 compares the screech tone measured at the nozzle lip of one of the jets under conditions of screech synchronization to that obtained from a single rectangular jet. The synchronization does not change the frequency of the screech tone significantly.
Nearfield-Noise Comparison 6.1 Screech and its Harmonics
However, the amplitude of the screech tone is augmented by about 10dB. This augmentation is believed to be due to the resonant phase-locking between the screeching jets. Note that the noise at all frequencies ranging from 0-25,600 Hz (St(hi) = 0-0.48) is higher for the multi-jet, screech-synchronized case as compared to the single rectangular jet. is known that the screech noise is produced by discrete coherent multiple sources (Powell (1953) ). The screech noise from these sources can undergo reflections from the interface between the subsonic and supersonic flow in the jet or can refract as it emanates through the shear layer. The result of these phenomena in the four jets interacting resonantly produces a map of well defined regions of screech reinforcement and cancellation. These regions are seen as islands of high amplitude (reinforcement) or low amplitude (cancellation).
The very nearfield of a single rectangular jet was studied previously by Rice and Taghavi (1992) . They observed very strong interference regions in the downstream and sideline (y) directions, which is not surprising since the screech tone propagates predominantly in the upstream direction. Our previous work (Raman and Rice (1994)) showed that for a rectangular jet the hydrodynamic instability mode at the screech frequency occurred in the antisymmetric (sinuous) mode, about the smaller dimension of the jet, whereas its harmonic was symmetric (varicose) over the same region. In addition, we also observed that the radiated screech noise was out-of-phase on eitherside of the smalljet dimension, whereasits harmonicwas in-phaseover the same region. Similar observations weremadefor the jets usedin thepresent workbut theywill notbediscussed anyfurtherhere. Figure 16(a,b) shows the spectral (third-octave band) evolution for multiple jets with synchronized screech both along the major and minor axes directions.
Broadband components
We have focused on the broadband noise contained in the It is of interest here to study the noise produced by the multi-jet interaction.
To do this we measured the noise in the xy and xz planes for the screech synchronized case as well as the case when the four jets were operated individually.
The xy plane (z/h = 0) was located midway between jets 2 and 3 (see Fig. 2 ). The xz plane (y/h = 0) was located above the four jets. For the xy plane, we took two sets of measurements by operating the top two jets (jets 1 and 2 of Figure( 2)) individually.
The noise levels were summed, and 3dB was added for the contribution of the bottom two jets. For the xz plane, four sets of measurements were made by running each jet individually; then the noise levels were summed.
The discussion will focus on the differences between running the jets simultaneously under conditions of screech synchronization and running each jet individually and summing the noise contributions.
The sound pressure levels (SPL(dB)) were calculated using SPL(dB) = 10 log (P/Pr_)2, where p is the rms sound pressure and pr_ is the reference rms sound pressure (20gPa). The mean square values of the sound pressure from the four jets operated individually were combined algebraically, assuming that the non-tonal sound sources have a random phase relationship. For brevity the screech synchronized multi-jet case and the sum of four jets run individually case will be referred to as case I and case II respectively. The nearfield noise results are summarized in Table II. The peak low frequency noise in the xy plane is higher by 6 dB for case I than for case II (see Fig. 17(a,b) ). In contrast, the low frequency noise in the xz plane does not show an appreciable difference between the two cases ( Fig. 17(c,d) ).
In addition, no appreciable difference in directivity is noted between cases I and II in both the xy and xz planes for this spectral band.
The jet mixing noise (Fig. 18(a-d) ) which is of prime concern, is higher for case I than for case II by 7.6 dB in the xy plane. However, the peak jet noise source is moved upstream by 2D_ for case I as: compared to case II. On the xz plane case I is actually quieter than case II by 2.3 dB: an observation that could be due to shielding in the direction in which the jets are stacked.
Here, let us note that for a single jet at M i = 1.6 (M c = 1.12 assuming c/Uj= 0.7) the dominant direction of noise radiation as described by Ffowcs Williams (1963) for an ideally expanded supersonic jet is 0 =axccos(l/Mc)= 28°. The present case is more complicated due to the presence of shocks and screech.
Cases I and II are seen to radiate noise at larger angles to the flow. For the jet mixing noise the directivity angles (measured from the flow direction) of the dominant lobes are 50°a nd 42°for cases I and II respectively in the xy plane and 60°and 40°for cases I and II respectively in the xz plane.Let us recall here that of the variousnoise components, thejet mixing noiseis mostimportant sinceit hasa downstream directivityandis therefore the mostdifficult to attenuate. The upstream shift in the peakjet noisesourceand the larger directivity anglescausedby the resonant jet interactionare advantageous for noisereduction sincethenoisecould nowbe suppressed by an acoustically linedejectorof a shorterlength.
Theshock-associated broadband noise (Figure19(a-d) ) showssomevery interesting characteristics. Thepeak noiselevelsare 142and 138dB for cases I andII in thexy planewithnoappreciable change in thelocation of the apparent source. In thexy planebothcases displaya dual-lobe.Thedownstream directed lobehas a directivityangleof 60°to the flow direction. In contrast, the upstream propagating lobeis directed at 125°tothe flow directionfor caseI and115°for case II. Thepeaknoiselevelsin thexz planeare147and 149dB for casesI andII respectively.Thereis an upstream shift in theapparent source for caseI onthe xz planeby 2De. Thedirectivityof theprimarynoise lobe in the xz plane is the samefor both cases. However, caseII exhibitsa secondary lobe directed in the downstream direction. Sucha secondary lobeis nonexistent for caseI.
Figure20(a-d)showssimilardataforthehighfrequency noise band. In the xy plane,caseI is noisier (higherpeaknoise)by 1 dB thancaseII with a 0.5De upstream shiftin theapparent sourcelocation, andno appreciable change in the directivityangle.Onthexz plane,caseI is quieterby 5 dB than caseII. The apparent source for caseI is 1.5D_ upstream of thatfor caseII andagainthereis no appreciable change in the directivityangle.
Figure21 (a-c)showsthe fall-off of the acoustic field alongthe directionof noiseradiationin thexz plane for the three acousticcomponents of noise(i.e.,jet mixing noise,shock-associated broadband noise,and high frequencyjet noise).Data is shownfor the screechsynchronized multi-jet case(caseI) andthe sumof four jets run individuallycase(caseII). The fall-off curve is generated by takingdataalongthe dominant directivitylobeangle,startingfromthetrue peaknoiselocation. Ahujaet al. (1987) showed that if the tree sourcelocationand directivityangleare accounted for,thentheinverse square law will reasonably predictthe nearfieldnoise. The directivity is accountedfor by taking data along the dominant propagation directionas described above(Note that data taken in directionsother than the dominant propagation direction will not exhibit the inverse square law behavior).The inversesquare law curve adjusted for thetruesource locationis compared to the measured datafor caseII. Theagreement between the dataandtheinverse squarelawis satisfactory indicatingthatouracoustic datais not severely contaminated by thehydrodynamic field of thejet.
ConcludingRemarks
We haveexamined some of the flow and acoustic featuresof multiplesupersonic rectangular jets with phase-locked screech. Theprimarymotivationforthis work wasprovidedby the expectation that multi-jets with synchronized screechcould providesignificant mixingandnoisebenefits.Thesecondary motivation was the lack of available information on the aeroacoustics of simplemulti-element jet flows. Our experimental dataagreed with a theory assuming that the phase-locking occurredbecauseof a screech source-jet lip interaction between: neighboring jets.
Weobserved thatthe jets with synchronized screech hadahigherspread rateandintegral mass flux thanthe unsynchronized multi-jets. The singlerectangular jet hadtheleastspread rateandmassflux. Underconditionsof screech synchronization, thefrequency of the screech toneremained thesameasthatof a singlejet run underthe sameconditions.However, the amplitudeof the screech tonewasaugmented by 10 dB at the jet lip due to the resonantinteraction. The nearfield noisedatafrom the multi-jetswith synchronized screech was comparedto that obtainedfrom addingthenoisefromeachjet run separately. Forthe two casesmentionedabove,we documentedthe directivityangle, apparent source location, andapparent peaksourceamplitude. Althoughthe resonant mixing produces morenoisein thexy plane, the noisesource movesupstream.
Thisnovel experimental studyhasachieved ourdefined goals. We havedemonstrated that it is possibleto operatefour supersonic shockcontainingjets with 140 (139) 6 (8) 148 (151) 142 (138) 147 ( 
